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ABSTRACT 


The development of objectives reflecting ths 
functions of an entity together with the determination 
of appropriate measures to evaluate the accomplishment 
of those objectives are fundamental prerequisites for 


strategic management planning and control. 


Following the guidelines of a systemmatic analysis 
model presented in this thesis, the assigned functions 
of the organizational level Maintenance Officer and 
Maintenance/Material Control Officer are evaluated to 
define their respective objectives and develop 
appropriate measures which reflect their efficiency 
and effectiveness in achieving those objectives. The 
use of these measures is intended to provide effective 
Peedpeack Gata for platnanmg and controlling functions 


as well as for objective performance appraisal. 
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Ihe INTRODUCTION 


Eyer ltts nature, Management deals primarily with 
information. The requirements for accurate, current and 
pertinent feedback data are obvious for the planning and 
eomenolling phases Or any Manager's Puncerons. A 
significant area of feedback data includes the measurement 


of performance. 


Performance measurements derive value from the impact of 
their use. They are used routinely in descriptive models to 
explain the relationships seen ako) a Situation and 
subsequently to chart progress toward achievement of 
objectives or desired performance goals. Performance 
measurements are also used in predictive models to forecast 
performance at a future time or situation. ia. addit2oa, 
performance measurements are used with optimizers to provide 
decision or exception mod2is. This last model generaily 
concerns making a choice between alternative actions by 


uSing some kind of optimizer or pre-defined specification. 


Regardless of their use, performance measurements must 
adequately assess the dimensions of the measures they 
represent. In turn, the measures must be deliberate and be 


developed with careful attention to evaluate important 


objectives. And finally, the objectives must be chosen to 
Erefleet the true purpose for which a funec von Or 
responsibility exists. These criteria form the basis for 


the development of erfective performance measures. 








Within the Naval aviation maintenance community, no 


paradigm presently exists to systemmatically evaluate 
maintenance performance at the organizational level. 
Although a comprehensive management information system 


Selsts, it is Gommonly accepted that its application is «oo 
general, and its usefulness at the organizational level is 
impeded by a seemingly overwhelming abundance of disjointed 


and inapplicable data. 


It is recognized that managers frequently encounter 
situations where decisions involving human dimensions impact 
upon performance. Hewever, it is not the intent of this 
paper to develop measures evaluating human behavior and 
attitudes, but rather to develop measures of task 
performance as they relate to achieving specific objectives 


With the most efficient utilization of resources. 


ThemcgealyoL thls paper is to analyze the functions and 
responsibilities of key organizational level maintenance 
Managers, as presented in the Naval Aviation Maintenance 
Program (NAMP) Manual, define the primary objectives of 
these managers, and then determine what existent data would 


adequately serve to measure their performance. 


TO ,accemplish this task, the objectives of the Naval 
Aviation Maintenance Program will be briefly summarized to 
Brevide instgnt for those readers not intimately familiar 
With aviation maintenance. Also, the three level concept of 
Maintenance and the structure of the organizational level 


will be discussed briefly to provide a background for the 








interrelationships which exist among the three levels of 
Maintenance as well as for those interrelationships which 
exist among maintenance nanagers within the organizational 
level. A comprehensive review of the Maintenances Data 
Collection Subsystem as it applies to organizational level 


Maintenance managers will then be presented in order to 


screen those data reports Currently available for 
consideration in extracting data parameters for the 
analysis. Next an analysis model outlining the steps to be 


followed in the development of performance measures will be 
introduced. Finally, using the model and data parameters 
availabl2 from existing reports, some performance measures 
Will be developed for the organizational level Maintenance 


Ge ttcerpeand Saintenance/‘Saterial Control Officer. 


Due to time constraints, development of performance 
measures tor the Assistant Maintenance Officer, Division 
Officers, and Branch Officers will not be addressed. It is 
intended, however, that sufficient guidance will be provided 
through the development of measures for the Maintenance 
Officer and Maintenance/Material Control Officer to permit 
effectual development of performance measures for these 


other maintenance managers at the commani level. 


\ 








fii SACKGROUN 


Rieiavemot 1959, the Chief (oye Naval Operations 
establisnoed the Naval Aviation Maintenance Program (NAMP) to 
provide an integrated system for performing aeronautical 
equipment Maintenance and related support functions. 
Subsequent to its implemantation in the fall of 1959, the 
Naval Aviation Maintenance Program has been periodically 
revised to incorporate improved methods and techniques, 
Paetruding the three ievels of maintenance concept. To 
provide EOE naintenance data Sollection; man-hour 
accounting, and aircraft accounting systems, the Naval 
Aviation Maintenance and Material Management System (3-M) 


was incorporated as a part of the NAMP in 1965. 


Recognizing a need lena revision, updating, and 
promulgation of the major implementing directives of the 
NAMP as a cohesive series of publications, the Chief of 
Naval Operations directed consolidation of these directives 
mrto a Single fami ly of documents in 1968. The result of 
this endeavor was promulgated as OPNAV Instruction 4790.2, 
BEeequenctly referred to as the NAMD Manual. It presently 
consists of four volumes which outline the maintenance 
Policies, procedures, and responsibilities for the conduct 
of the Naval Aviation Maintenance Program at every level of 


Maintenance throughout naval aviation. 


A. NAVAL AVIATION MAINTENANCE PROGRAM 


The Naval Aviation Maintenance Program is a 
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comprehensive management control system whos2 primary 
objective is to achieve and maintain maximum material 
readiness, safety, and conservation of material. To 
accomplish repair of asronautical equipment and material 
which will ensure optimum economic use of resources, the 
NAMP provides for three levels of maintenance: 
Organizational maintenance, intermediate maintenance, and 
depot maintenance. Policies for the administrative and 
Management interrelationships among these three levels are 
provided by the NAMP as well as policies establishing the 
assignment of maintenance tasks and defining the maintenance 
responsibilities for each level. Furthermore, the NAMP 
provides an extensive management information system which 
encompasses the collection, analysis and use of data to 


improve material readiness and safety. 


B. THREE LEVEL CONCEPT Or MAINTENANCE 


The foundation of the Naval Aviation Maintenance Program 
ls the three level maintenance concept. This concept is 
designed to Provide SOpDeimum wtilization of manpower, 
Facilities, material and funds through the establishment of 
standard organizations, procedures, and responsibilities. 
The three levels of maintenance are Organizational 
Maintenance, intermediate Raintenance, and depot 


maintenance. 


The functions accomplished at the organizational 
level Of Maintenance generally consist of day-to-day 
maintenance tasks normally performed by an operating unit in 


support Of its Own operations. These tasks include 
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equipment inspections, equipment servicing, equipment 
handling, "on-equipment" repair, removal and replacement of 
defective] parts and components, incorporation of designated 
technical directives, and the administrative duties of 
record keeping and reporting.{Ref. 1, D: Ved Naval 
Operating units assigned organizational level maintenance 
activies include squadrons, detachments, and Operation 


Maintenance Divisions. 


2. Intermediate Maintenance 


Intermediate level maintenance activities provide 


Support for operating units through designated maintenance 


munct en's. These fenctions include calibration of 
designated components, WOrE-equipment" repair, Cesc, 
inspection and Modif ication, manufacture Of V Certs: a 


non-available parts, incorporation of designated technical 
directives, and providing technical assistance to supported 
Meees.[ Ref. 1, p. 1-2] Intermediate level activities are 
known as Aircraft Intermediate Maintenance Departments 
(AIMDs) and are organized as departments both ashore at 
Naval Air Stations and Naval Air Facilities as well as 
afloat on aircraft carriers and other ships which carry 


HMaval aircraft. 


2h Depot Maintenance 


Maintenance functions accomplished at the depot 
level generally apply to material requiring major overhaul 
or complete rebuilding of parts, assemblies, and end items. 
The depot level of maintenance supports lower categories of 
maintenance by providing engineering asSistance and 
performing maintenance which is beyond the capability of the 


iomereme evel actrvicies.{/Ref. 1, p. 1-2} In addition, depot 
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level maintenance functions include calibration OF 
equipment, incorporation of designated technical directives, 
Manufacture of parts, and the overhaul, repair and 
modification of aircraft, engines and related equipment. 
Depot level maintenance activities are known as Naval Air 


Rework Facilities (NARFs). 


e. STAYDEARD STRUCTURE OF ORGANIZATIONAL LEVEL OF 
MAINTENANCE 


The Naval Aviation Maintenance Program provides standard 
Organizations with explicit responsibilities at each level 
oe maintenance. The standard StEUcture LOE the 
organizational level of maintenance is illustrated in the 
organization chart presented in Figure 1. The key personnel 
Stent n his O€ganization are the Maintenance Officer, and 
the Maintenance/Material Control Officer. fheir functions 
mee De discussed) 6«6ollater during the development of their 


respective performance measures. 


PeeenemwetOpmOL the Organization is the Maintenance 
Officer who is responsible for the overall management of the 
maintenance eEEort.. The Assistant Maintenance Officer 
Seste ts the Maincenance Jfificer in this regard and also 


supervises the activities of the staff divisions. 


The staff divisions include the Analysis Division, the 
Siality Assurance Division, and the Administration Division. 
mie Analysis Division provides the qualitative and 
quantitative analysis eh foOutaelon weilized fo monitor 
Maintenance practices within the department. The Quality 
Assurance Division provides support to ensure proper quality 
of maintenance is performed by the department. Clerical and 


adginistrative services are provided by the Administration 
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pay i sion. 


The Waintenance/Material Control Gfficer is responsible 
Por the productive effort and material support of the 
department. Production divisions are involved in the 
accomplishment of maintenance actions and are separated into 
migeevonal areéaS Which include the Aircraft Division; 
Avionics/Armament Division, and the Line Division. Each 
PEeoduction division is further broken down into specialty 
areas which are called Branches. Branches are further 
Guyded into Work Centers for more refined identification 
when mor? than one shift is utilized or when detachments are 


deployed. 


D. Maen toNwanCce DATA COLLECTION SUBSYSTEM 


The Maintenance Data Collection Subsystem (MDCS) was 
developed as an integral part of the Navy Maintenance and 
Material Management System (3-M) and provides the data input 
to the Naval Aviation Maintenance Program. The Maintenance 
Data Collection Subsystem is a managenent information systam 
designed to provide statistical data relative to maint#2nance 
personnel Uta zeation, equipment maintainability and 
reliability, equipment configuration, equipment readiness 
and Merlization, Maintenance material usage, material 
non-availability, maintenance and material processing times, 
and weapon system and maintenance material costing. The 
MDCS imcludes Man-Hour Accounting (MHA) data, Maintenance 
Peepweeeceorting = (MDR), Material Reporting (MR), Aircraft 

@lerscicalepata (ASD), Training Device Statistical Data 
Oey, and Ground Support Equipment (GSE) statistical data. 
The first four of these categories are thea most germane for 
organizational maintenance managers and will be discussed in 


detail. 


i> 








als Man-Hour Accounting 


——_—— SS — eee 


The Man-Hour Accounting system was introduced to 
account for the working time of the assigned labor force. 
It accomplishes this objective using the exception 
permciple. Whenever a person reports to a maintenance 
activity, he is assigned a work center code and a labor 
code. The work center code identifies the functional work 
area to which the person is assigned while the labor code 
identifies the primary type of labor assigned. Whenever a 
person is employed for any purpose other than that for which 
he was assigned, he submits a Man-Hour Accounting card to 
report the deviation from his primary assigned routines. 
Man-hour Accounting cards are collected daily and machine 
processed. The output of this system provides the following 
meam@erptes:( RGl.. 2, p. 3-2 to 3-4] 


Selig ssatha-00) : A monthly 


Master Roster L 
detailed listing o personnel assigned by work 
center, labor cod2 and grade code. 
fMetetameed isting, by work center, of all MHA 
cards submitted during the preceding day. 

Monthly Work Center Labor Jtilization Report 
(Qa A~-2): A s@mnary, by work center, of all labor 
transactions for the month. 

Monthly Grade Code Utilization Report 
He A=3) ; A summary, by grade code, of at 
Man-hours available to each labor code. 

Daily MHA Validation Report (MHA-E1): A 


listing of MHA caris which failed to pass machine 


Validation. 
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CW@eren-.y, “Man-Hour Accounting is optional at the 
direction of the cognizant Type Commander. Consequently, 
Many organizational activities will not have access to many 
of the reports listed. However, all activities are required 


tO maintain a Master Roster Listing (MHA-00). 


2. Maintenance Data Reporting 


The Maintenance Data Reporting system was designed 
PMP rOvEde “daca Eelated to direct labor expenditure, 
equipment, component and part reliability, and technical 
Sovliguration. It accomplishes this objective through the 
use of coded information recorded on source documents which 
describe the maintenance actions performed. Two source 
documents are utilized: these Vistal iIntormation Display 
System/Paintenance Action Form (VIDS/MAF) and the Support 
Recaon = Form (SAF). TicmeyGDS/MNS a 1S used primarily to 
document "on-equipment" maintenance actions as well as the 
removal and subsequent processing of repairable components. 
The SAF is used to record data related to man-hours expended 
in performing repetitive non-repair tasks such as servicing, 
Sean ing, Lihspeetions, etc... After a maintenance action 
has been performed and the coded information has been 
recorded on the proper source documents, the documents are 
eailected “fOr machine processing. The following reports 
intended for organizational level maintenance managers are 
provided by the Maintenance Data Reporting System:[ Ref. 2, 
Poo to 3-25 | 


Daily Production Report (4DR-1): A detailed 
PrN by WOEK center, Of ali SAFs and VIDS/#AFs 
submitted during the previous day. 

Monthly Production Report  {(MDR-2): A 
SuMMation, by work center, of all maintenance 
G@erons, esUppOrt actions, and technical directives 
compliances submitted during the month. 


Job Control Number Consolidation Report 


a7, 





{MDR-3): A consolidated list of all maintenance 
actions submitted during the month by the parent 
organization as well as those submitted by the 
Supporting activity. 

Technical Directive Compliance R=2port 
Meats A detailed list of the organization's 
technical directive compliance during the previous 


month. 


ee ee Se ee ee 


repaired on equipment; items removed, installed or 
replaced; and items processed through maintenance 
shops. 


When Malfunction Was Discovered Report 


WEDR=7): A report listing maintenance actions 
Submitted during the month on equipment that can 
be identified by bureau or serial numbers. 

Failed Parts Report (EDR-9): A listing of 
aml failed parts identified from VIDS /MAFS 
Submitted during th2 month. 

gepair Cycle Data Report (MDR-10): A monthly 
PL POlrelastinga the number of days of turnaround 
time and the elements that compose the turnaround 
time for each repairable component processed 
through the AIMD as documented on the VIDS/MAF. 

No Defect Report (MDR-S-2): A monthly report 
listing the amount of time and effort expended on 
Maintenance in which there was no malfunction. 

Foreign Object Damage Report (MDR-S-3): A 
monthly report listing components replaced, 
repaired or condemmed as a result of foreign 
object damage. 

Corrosion Control/Tfreatment Report (MDR-S-4) : 


& 
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A WMienehly report identifying corrosion control and 
corrosion treatment actions by bureau number and 
SpeGlmrempoOrtion of the aircraft. 

Maintenance Action by Bureau Number Report 


(@p'R-S=5) : Me conch yw Gepere —cOnSOlidating all 
Maintenance actions in bursau number/serial number 
sequence. 
Organization Work Center Report (MDR-S-6): A 
ost isting all organizational 
ions in work center sequence. 


c 
Lonal Maintenance AGEVOn b 


a 
Organiza 


Component Report (MDR-S-/): A monthly repor 
consolidating all Maintenance actions by 
component. 

Component Repair/Repair Cycle Report 
Me -S-9) >: & monehly report summarizing, by work 
center, all maintenance actions recorded during 
@reowmonth and the complete repair cycle data on 
each assembly/subassembly processed through the 
RED during the month. 

Maintenance Action/Beyond Capability of 
Maintenance Report (4DR-S-9): A monthly report 
listing the action taken codes for maintenance 
actions taken by the AIMD. 

Failed Part/Parts Required Report (NDR-S-10): 
Mimeomenly report listing all f 


pat csm@reaqummed by the AIMD. 


a5 Material Reporting 


eS ee ee — 


The Material Reporting system uses the VIDS/MAF and 
the material requisitioning document (DD 1348) as source 
documents to provide data relating material issues and 
turn-ins to activities as well as data to determine weabon 
Systems costs and material expenditures in support of 


Maintenance. The following reports are provided:! Rer. 2, p. 


vs) 





3-26, 3-27] 


Issues and Turn-ins of Repairable Components 
Repere WHR=1); A monthly report listing issues 
efG@e-UEN-ins £Or Gach job control number during 
the previous month. 

Exception Report (MR-2): A monthly report 
‘listing delays in turn-ins of defective components 
from the organizational maintenance activity to 
Gace ALD as well as from the AIMD back to supply. 

Pocl Component Report {MR-3): A monthly 
report listing all issues from the rotable pool 
during the previous three months. 

Component Turn-in Report (MR-4): A monthly 
report listing all components released from the 
AIMD during the past three months. 

Component Control Report (MR=-5): A monthly 
GEPOrt listing the status of all repairable 
components and rotable pool quantities for the 


previous three months. 


The Aircraft Statistical Data system is designed to 
provide jiata relating to operational readiness, flight data 
amd atrcraft inventory. Source documents for this system 
Meee savipm@ent Statistical Data (ESD) cards and Flight Data 
(DD) foO&Ws. The ESD cards provide an account of aircraft 
M@yventory gains and losses, changes in aircraft Readiness 
Reporting Status, Not Operational Ready (NOR) time by 
reason, Reduced Material Condition (RMC) time by reason, and 
Awaiting Maintenance (AWM) time by reason. The FD forms 
Provide information regarding flight hours and the number of 
flights, landing and catapult take-offs. Reports from the 
Btrcraft Seaeis tical Data system include the 
motewing?(|Ref. 2, p. 3-28 to 3-35] 


ZO 








Demerart: Master List {ASD 


Ov: A monthly 
report listing aircraft inventory transactions and 
readiness status. 

Daily Flight Report (ASD-1): A daily report 
Meee tgmciueaitcrart flight data submitted during 
the previous day. 

Daily Aircraft Readiness Report (ASD-2): A 
dauly  tcepor= listing all aircraft Not Operational 
Readv (NOR) and Reduced Material Condition (RMC) 
data submitted during the previous day. 


Monthly Aircraft Readiness and Flight Report 


Port 
tee=5) > A monthly report summarizing all flight, 
NOR, RMC, and inventory data submitted during the 


previous month. 
Summary {(ASD-4): A monthly report summarizing 
Awaiting Maintenance (AWM) time by reason codes 
submitted during the previous month. 

Monthly Flight Report (A5SD-5): A monthly 
ESBOEt SUMMarizing flight data submitted during 
the previous month. 

Daily ASD Waliidation and 


ieee e-wen dally report listing ESD cards and FD 


Balance Report 


forms which failed ts pass nachine validation. 
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rv. MODEL FOR ANALYSIS 


ee ere — —— ee ee ee ee ee 


The development of performance measures requires a 
systemmatic and logical approach of analysis. This approach 
Must include a working definition of terms together with 
specified procedures and the criteria to which these 
procedures must conforn. The following framework wiong 
analysis of the parameters used in developing performance 
measures is a general approach and may apply to any 


functioning entity with specified objectives. 


B Deere NGePERFORMAHCE MEASUREMENT 


Defining measurement is in itself, very illusive. As it 
applies to physics, measurement has been defined as: 
-.-the assignment of varticular mathematical 
SGaGectCEtstics to conceptual entities in such a 
Way aS tO pSrmit (1) an unambiguous mathematical 
description OreeoveEy es sletiation involving the 


Cicmeyoana (2) the arrangement of all occultances 
Cree ina Guesi-~serial order.{ref. 3, pp. ] 


However, as the term a2easurement applies to things in 
general, it may be defined simply as the business of pinning 
numbers on items used for evaluation purposes. 

Since measurement presupposes something to be measured, 
no measurement can have any significance unless it is’ known 
what that something is. For th2 process of measuring 
performance then, it is imperative to know exactly what is 
meant by "performance". 

Performance may be defined as the operating 0G 
Eames toning Of an entity, usually with regard to efficiency 
@ugmectectiveness. In this context, efficiency refers to 


the optimum relationship between inputs and outputs, while 
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effectiveness relates to the accomplishment of a purpose. 
Performance measurement, consequently, is the 
assignment of numbers describing how well an entity 
accomplishes its purpose with regard to inputs, outputs, and 
objectives. The initial step in developing performance 
Beasures for any entity, whether it be an activity, progran, 
Organization or manager begins with the development of 
measurable objectives. Then, measurement of outputs and 
inputs logically follow in order to determine effectiveness 


ara efficiency. 


B. DEvrTLOPinG MEASURABLE OBJECTIVES 


The first step in the evaluation of any entity is the 
Formation of the overall objectives. It is impossible to 
devise appropriate evaluation methods for an entity unless 
there is an unambiguous statement of the anticipated results 
Qeechat entity. Conseguently, the fest dvhase of 
performance meaSurement is the development of objectives for 
the functions being evaluated. 

To be useful, objectives themselves must meet several 
Mercetia., First of all, they should reflect the purpose for 
match a function exists.[Ref. 4, p. 425] Too freguently, the 
real objectives of an entity are camouflaged among perceived 

tated ones. Furthermore, objectives should be structured 

to permit evaluation of the total performance of an entity 
and should address themselves only to priority matters, not 
Bemerne ones.{Ref. 4, p. 426] Thev should also represent 
controllable elements EOE which the entity is both 
responsible and accountable and has the authority to 
Pemeuencs.( Ref. 5, p. 12] 

Additionally, objectives should include a statement of 
those specific conditions or indicators which must be amet to 
satisfactorily accomplish the objective and should avoid 


relative terms and include a clear statement of what is 
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Geung tO be accomplished, who is going to accomplish it, and 
Pvetettumts going to be accomplished.[Ref. 6, p. 13,16] 
Pinally, objectives should reflect the results an antity 
plans to achieve rather than the activities in which it will 
engage.{ Ref. 6, p. 16] 

The formulation (ene objectives which are "real 
objectives" and not just "stated objectives" is a very 
demanding task. Frequently, objectives are stated to create 
an artificial aura appealing to pressure interests, while i 
fact, the functions performed support other objectives. 
This phenomenon might be observed in institutions of higher 
learning where the professed objectives are quality 
ied sOb. in cfeality, the operation of sports programs, 
the construction of exorbitant architectural structures, and 
immaculate grounds keeping functions would appear to support 
other objectives. The test of an oojective of an entity is 
the determination of whether the entity will knowingly 
sacrifice other goals in order se (8) achieve the 


GOpyjeccive pref. 4, p. 425] 


Se MeASURENG OUTPUTS AND INPOTS 


One of the criteria presented for the development of 
objectives included the prerequisite that objectives reflect 
Mestees Cather than activities. It follows that in order to 
determine the degree to which objectives have been achieved, 
it is necessary to measure the outputs. In order to compare 
results achieved with the resources used in production, it 


is also necessary to measure inputs. 


Similiar to the development of objectives, output 
measures also must meet several criteria.[ Raf. 4, Di 
426,427] One, output measures should relate as closely as 


possible to specific objectives and should approximate the 
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values expressed by th2 objectives. In order to formulate 
output measures which meet this criterion, each objective 
must be thoroughly analyzed. Two, like objectives, output 
measures should relate to ends and not to specific means 
which may be necessary to achieve objectives. Three, output 
measures should define and isolate specific things which 
wal 1 be examined in describing and evaluating the 
achievement of objectives. Four, they should reflect 
guality as well as quantity. Hence, products of different 
quality levels should be treated, as far as possible, as 


Sepesate Outputs. 
2. input Measures 


Input measures reflect the resources consumed in the 
Peoauction Of an Output. They should reflect only those 
resources which are relevant and which are sensitive to 
changes in output levels. As with output measures, quality 
as well as quantity should be reflected in input 


Mmeecdres.[ Ref. 4, p. 427] 


De PaerngoOurSiTES OF MEASUREMENTS 
\ 
Measurements are the end results of measuring something. 
To be beneficial, measurements in general require adhe¢rance 
to many prerequisites. Although few measurements in the 
working environment meet all of these prerequisites, most 


are useful if they meet only some of then. 


1. Precision 


—_——_ — =o 


Whether measuring inputs or outputs, measurements 
should be derived from a clear-cut and generally accepted 
process that involves well defined elements.{Ref. 7, p. 49] 
Furthermore, the sensitivity of measurements should be 


directly related to the accuracy required. 
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2. Timeliness 


Measurements should be available ina timely manner 
£0 those who use them in order to take corrective action; 
SGtherwise they have little value.[Ref. 7, p. 49} This not 
only implies that the response time of obtaining a 
measurement be timely, but also that measurements raflect 


information that is current and up-to-date. 


3. , Integqrativeness 


Measurements should fit into the framework of 
measures established by the entity and should exhibit 
@vecacteristics that are appropriate to lts position within 
the framework.{kef. 7, p. 49] For example, measurements used 
to gauge the performance of higher level managers should be 
broad and related to Strategic planning decisions; 
conversely measurements used at lower managerial levels 
should be more pointed. Both the broad measurements and the 


nhacrrcrow measurements should interlock. 


4, Compensative 


The value of the information a measurement provides 
Must exceed the cost of generating the measurement.[{Ref. 7, 
p. 49} Obvious as this may appear, this prereguisite is 
probably the most abused because of the subjectivity 
involved in guantifing benefits. Information derives value 
@aeougn the impact of its wse and unless its use has a 
Osect economic payoff, comparing benefits to costs is 


G@iecricult, at best. 
if 


E. MEASUREMENT STANDARDS 
Measurement standards are designed to provide a basis 


BOL adjusting experience in widely different 


Pome exts.( Ref. 3, p. 88] Not all human experience takes 
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place at the same time or in the same circumstance, thus the 
ability to adjust a situation into an experience that would 
have taxen place under some standard set of conditions 
provides the means to compare and communicate with other 
Sicgiations. 

In the process of choosing standards, there are ae few 
considerations that must be taken into account. First of 
all, a standard should be selected which minimizes the 
amount of adjustment required when times, people, and places 
change. Secondly, standards should specify the minimun 
expectations POCMmeneswl tow Refs 6, 9p. 995] And thirdly, 
standards must be objective. 

Performance standards permit management by exception 
methodologies through the use of objective and realistic 
standards. They are used widely to detect and alert 
Managers of deviations from expected performance levels and 
help solve developing problems at the action point. S3scause 
performance standards specify minimum performance levels, 
their use promotes lateral communication between competitive 
G@-patemenus.[Ref. 9, p. 24] In this context, deficiencies as 
well as superior performances are easily identified. This 
tends to encourage competitive organizations to exchange 
information in order to correct deficiencies and remain 


Competitive. 
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Wis DEVELOPMENT OF MEASURES 


On@ of the primary objectives of the United States Navy 
MemeOumpagintain a readiness posture of sufficient strength to 
Carry out assigned missions. in Naval aviation, this 
Peimary objective is further defined and interpreted until 
iets | Ultimately translated into terms of operational 
readiness at the squadron level. 

It is important to realize that operational readiness is 
not an output or only the maintenance resources of a 
squadron. Rather, the squadron's objectives to maximize 
operational readiness must include several inputs. These 
inputs include material resources, facilities resources, 
Maintenance resources, operational expertise, and even the 
abilities of assigned crew members. 

The organizational level maintenance department serves 
as a service organization and contributes to the operational 
readiness of the squadron primarily through the maintenance 
eerert together ith the employment of facility resources. 
The maintenance department's contribution to the operational 
readiness level through material resources is limited and is 
confined to liaison and monitoring functions with occasional 
prudent cannibalization activities when proper situations 
arise. Because the Maintenances OLELCer and the 
Maintenance/Material Control Officer are the most directly 
concerned with the management of the maintenance effort at 
the squadron level, their objectives must be in harmony with 
each other as well as with the operational readiness 


objectives of the squadron. 
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A. MAINTENANCE OFFICER 


MWoeestated in the model, the first step 158) the 
development of performance measures is to determine the 
objectives for which functions exist. FOr the 
organizational level Maintenance Officer, the NAMP Manual 
explicitly states the primary assigned functions. These 


meunctlons include: 


_ (a) Administer the OPI scle Le Tass the 
Pea snance department in accordance with the NAM? 
anual. 


Employ sound management practices in the 
handling of personnel, facilities, and material 
and in-work flow methods. 


(c) Define and assign responsibilities 
SBuUeeelons, and soperations in accordance with 
SxTSting directives. 


(d) Organize the d¢partment and initiate 
requests for, and make recommendations. relative 
to, changes concerning personnel, facilities, and 
equipment required to accomplish assigned tasks. 


(e) Ensure the accomplishment of training 
for assigned personnel. 


(£) Continuously and progressively analyzes 
the mission of the department and ensure that 
timely planning 1s conducted and a,statement of 
requirements to meet future needs iS initiated. 


- 


_ (g) Ensure full and effective employment of 
asSigned personnel. 


(h) Ensure that the production output of the 
dspartment 1S of proper quantity and, quality in 
accordance wien applicable Specifications and 
dipectives. 


(i) Maintainin liaison | with other 
departmert heads ani representatives of higher 
authority and other maintenance organizations. 


Promulgate. and ensure internal 
compliance with maintenance, safety and security 
procedures to ensure that optimum performance 1S 
achieved. 


Cape ochedute 51) ee hold periodic 
planning/informational meetings with all assigned 
officers/senior petty officers/senior 


noncommissioned officers. 


(1) Ensure the monitoring .of programs, ¢t 
prevent fuel, hydraulic, and oil contamination 
roreign Obj Ect damage; and COrrosion, a 
applicable. 
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(m) Provide data analysis summaries to the 
commanding officer and other superiors in the 
Chain of command as requested. 


(n) Maintain pool aircraft when assigned by 
meeeCOnyrolLling custodian. 


mo) Ensure Lldte ile indayeaual Materia 
Readiness List (IMRL) no orepae a ce reviewed and 
necessary changes. submitted, accurate equipage 
records are maintained, and required reports are 
submitted. 

meipy> Ensure effective support is provided the 
Pocnnacal manual and directive verification 
progran. 

(q) Ensure the WNORS/NFE status listing is 
WoVeddeca es certitjed, and returned to supply on a 
Gasly basis. 

_ (©) Ensure the efficient operation of the 
ag 3a dade  LepOrting, System.f Ret. 1, p. 
-3, 3- 


In the analysis of these functions, it soon becomes 
apparent the Maintenance Officer's primary objective in 
Managing the maintenance effort is to achieve maximun 
contribution to the squadron's operational readiness. Phas 
objective may be further broken down into four separate, but 


Supporting okjectives: 


(1) Obtain optimum utilization of assigned 
personnel. 

(2) Obtain  oOptinum utilization of assigned 
facilities. 

(3) Obtain optimum material support. 

(4) Ensure proper maintenance procedures are 
ecnducted in accordance with applicable 


directives. 


Ostensibly, these four objectives represent elements 
for which the Maintenance Officer is accountable for and has 
the authority to influence. Taken as a set, these 
objectives permit an evaluation of the overall performance 
of the Maintenance Officer. The only weak area in which 


these objectives do not comply with the model is the 
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relative terms with which they are stated. However, these 
relative terms may be replaced later with standards whan 
appropriate measures are determined and some experience has 
been gained with their use. To determine appropriate 
measures, each objective must be evaluated separately and 


eaaiyzed with respect to inputs and outputs. 


te Objective ace Obtain Optanun BUEtin zatrvon of 


The primary measur2 of the inputs for this objective 
necessarily must reflect the amount of labor availabie in 
the maintenance department. TigemecOtai. amount sor. labor 
availabl2 can be sub-divided further into areas of use, i.e. 
maintenance man-hours, Crain ng man-hours, and 
non-productive man-hours. Outputs for maintenance man-hours 
expended may be reflected to some degree in the number of 
meess processed, number of flights, and flight hours flown. 
Other out puts are not Ggicte so easily defined. 
Consequently, it sometimes becomes necessary to use input 
measures as surrogates for outputs. 

Measures which indicat2 utilization of personnel 


imic¢iude the following: 


(a) Maintenance Man-Hours (ADP 2 ee rhs 
measure indicates how busy the maintenance work 
fence 15 in absolute terms. 

(b) Maintenance Man-Hours (MDR-2) divided by 
Available Man-Hours (MHA—00) = This measure 
Peovides ) an indication of the extent of the labor 
force involved in productive activities. 

(c) Maintenance Man-Hours (MDR-2) divided by 
Items Processed (MDR-2) - This measure provides 
some indication of the level of efficiency of the 
work force. The usefulness of this measure is 
degraded by the fact that each item processed does 


not necessarily require the same amount of labor. 
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Additionally, the process of determining which 
items are processed is virtually a random process. 
However, this measure could bea very valuable 
asset if processing time standards were developed 
and identified by work unit code and action taken 
codes for similiar type/model/series aircraft. 
Then by application of a variance concept, the 
Maintenance Officer could easily ascertain ths 
efficiency of his departmental work force. 

(d) Maintenance Man=Hours (MDR-2) divided by 
Plight Hours (ASD~3) - This measur2 provides some 
indication of the allocation of labor resources 
Woenewwne tiight hours are identified by aircraft 
bureau number. When compared Lae, fleet-wide 
standards, this measure indicates the 
effectiveness of the maintenance department's work 
force. The last statement assumes that flight 
hours are a product of maintenance labor inputs 


and are a measure of operational readiness. 


2. Qbjective 2: OQbtain Optimum Utilization of 


Bac@lrttes in | this context refer to hangar and 
hangar deck spaces, ground support eyuipment, test equipment 
and special tools. Each separate item is essentially an 
input to this objective while the outputs they provide are 
somewhat ambigious and difficult to define. To ensure the 
department has all the inputs it is allowed, the Maintenance 
Officer must determine the Individual Material Readiness 
List is accurate. He must also ensure that enough qualified 
personnel are trained to properly operate ground support 
equipment, special tools, and the various test equipment *o 
preclude idleness. While none of the machine data reports 
in the MDCS system can provide this information, there are 


Sem@eo Measures which can be used to indicate utilization of 
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facilicics. 


(a) Awaiting Maintenance Time For Ground 
Support Equipment (ASD-4) - This measure provides 
an indication of unavailable or inadequate ground 


support equipment. 


(b) Awaiting Maintenance Time For 
Hangar/Hangar Deck Spaces (ASD-4) - This measure 
provides an Piatede lon of unavailable Or 


inadequate maintenance areas or utility services. 


cy Objective 3: Obtain Optimum Material Support 


——- — = — on ——_ = — ee —_——— 


To achieve its mission, a Maintenance Departnent 
must have an adequate source of repair materials. The 
Supporting Supply Department together with the supporting 
Aircraft Intermediate Maintenance Department (AIMD) provides 
tha’s source. The inputs the organizational level 
Maintenance Officer must provide to ensure his department. 
recieves optimum material support is to continuously monitor 
and maintain liaison with the Supply Department and the 
focal AIUD. The outputs then can be reflected in the 


following measures: 


(a) Not Operational Ready Time, Supply 
(ASD-3) - This measure provides an indication of 
the amount of time an aceerate Shey ake Re 
operationally ready and attributable to the 
process of obtaining replacement parts. While a 
Maintenance Officer has little control over this 
measure, he can favorably influence it with proper 
monitoring and liaison activities. In comparison 
with other similiar squadrons or fleet averages of 
type/model/series aircraft, this measure can 
indicates how well a Maintenance Officer is 


@emteving his objective of obtaining the best 
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material support for his department. 

(Db) Reduced Material Condition Time, Not 
Fully Equipped (ASD-3) - This measure is similiar 
to the NORS measure, but reflects the amount of 
time an aircraft is in a state of reduced material 
condition for lack of replacement parts. By 
Gem@paring With =other similiar activities, the 
Maintenance Officer can use this measure Ln) 


determine how well he is achieving his objective. 


The Maintenance Officer must exercise his authority 
to ascertain all maintenance procedures are conducted in 
accordance with applicable Maintenance [Instruction Manuals 
(AIUs), the NAMP Manual, and othr special program 
directives. This requirement is necessary to ensure the 
Optimum material condition of squadron assets as w2ll as the 
safety of maintenance personnel and aircraft crew members. 

The primary inputs to this objective are training 
and labor expended in the accomplishment of tasks supporting 
special programs as well as routine maintenance actions. 
Outputs may be reflected in failure rates, number of 
maintenance actions performed with regard t9 specific 
components, number of components removed with no defects 
discovered, as well as many oth2r supplemental measures. fo 
adequately assess the accomplishment of this objective 
Without incurring excessive analysis of data, the following 
primary measures are presented with the acknowlegement that 


other supplemental measures are available from MDCS reports. 


(a) Foreign Object Damage Incidents 
(MDR-S-3) - This measure indicates the number of 
incidents caused by foreign object damage. By 


comparison with measurements derived from previous 
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experience, this measure may identify the lack of 
adherence to foreign object damage directives. 

(b) Corrosion Control Man-Hours Expended 
(MDR-S-4) - This measure provides an indication of 
the Gcrort expended in corrosion Gontro! 
treatment. 


(ej) Corrosion Control Items Processed 
(M4DR-S-4) - This measure indicates the amount of 
corrosion control treatment achieved. When used 


in conjunction with man-hours expended on specific 
aircraft, the measures may provide an indication 
or the level of compliance witn the existing 
corrosicn control treatment directives. 

(da) Pailure Sreeecoloonencan((9k-S-7) es ihas 
measure indicates the number of failures during 
the previous month of components identified by 
Work Unit Code. An abnormally high volume of 
failures may indicate noncompliance with proper 
Maintenance procedures. 

(¢) No Defect Components (MDR-S-2) - This 
measure indicates the numbers of repairable 
components forwarded to the supporting AIMD in 
Which no malfunctions were discovered. This 
measure nay mer Lec. improper maintenance 
procedures at the organizational level as well as 


the intermediate level. 


(f) Maintenance Actions by System 
(MDR-5) - This measure provides the number of 
Maintenance actions processed on systems and 
components identified by Work Unit Code. By 


comparison with measurements derived from previous 
experience Or fleet-wide averages £OE 
typeymodel/series aircraft, this measure can 
reflect the achievement of compliance with proper 
Maintenance procedures. 

(g) Maintenance Actions (MDR-5) divided by 
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Flight Hours (ASD-3) - This measure provides an 
indication of the number of maintenance actions 


processed by system per flight hour flown. 


B. MAINTENANCE/MATERIAL CONTROL OFFICER 


The organizational level Maintenance/Material Control 


Semeicer 1S responsible to the Maintenance Officer for 
overall productive effort and material support of 
Maintenance department. As stated in the NAMP Manual, 
primary assigned functions include: 
(a) Coordinating/monitoring the department 
workload. 

Some Maintaining liaison with the supporting 
activities and the local supply department to 
ensure that the squadron requirements are known 
and satisfied. 

(c) Establishing procedures to effectivel 


control the daily workload and the assignment o 
ROCK priorities. 


mide Issuing Maintenance instructions, as 
required, to ensure adequate communication and 
Gontrol. 


(2 Ensuring that the full capability of the 
department is utilized in the support of the 
department work loai. 


(ey) submitting work requests to the 
Supporting intermediate maintenance department for 
those Eunce rons beyond the 


Sapa Dull ty/Lesponsibility of the activity. 


49) Maintetming technical directive control 
rocedures for the d3partment by initiating all 
LEective compliance aCerOns, | €NsUring that 
required material is ordered, scheduling timely 
incorporation of technical directives, and issuing 
Teecinsecal Inftormatvon Maintenance Instructions 
TIYIs) and local Maintenance Requirement Cards 
taRGs) as required to retain necessary control and 
ensure compliance. 


Loe Conduct a monthly maintenance meeting 
and publishing a monthly maintenance plan. 


(1) ae the monthly maintenance 
meeting conducted by the supporting AIMD. 


(3) Establishing _. procedures LOL 
aon ell Mro7directing Ccannibalization. 


(QmeEnSUEINg =ebat functional maintenance 


a6 


the 
the 


his 








checkflights are conducted as required. 


mel) Maintaining aircraft log and associated 
equipment records, including weight and balance 
data and inventory logs. 
Way) Reviewing monthly MHA, DR, and ASD 
reports to ensure Stfeceive | wt lization of 
personnel, equipment and facilities. 


(n) Establishing procedures to monitor the 
aircraft statistical data requirements system and 
such other reports as required. 


(0) Ace peraie material requirements to 
support the department work load. 


; ) furnishing technical advice and 
iifOrMactiton tO the Supporting ee department as 
to the identity and quantities of supplies, spare 
arts, and pool Goleencnts reguired to support the 
epartment work load. 


(q Keeping the Maintenance Officer advised 
Of the overail work load/material situation as it 
affects the department. 


(c) Establishing procedures to ensure proper 
OMeratzon or tool rooms and the control/custody of 
accountable ltens. 


(s) Reviewing allowance lists and the IMRL 
POmmmadequiacy, inatiating action £or Levision as 
required. 


; i) Establishing procedures to ensure the 
BeGaod2c MAVentory of tool boxes. 


(u) Ensuring that divisions assign qualified 
personnel for_ the completion Oe scheduled 
Maintenance and inspections. 


(Vyeeetatntaining cllose liaison with quality 
assurance, particularly when major components are 


changed. 

. (wie) PEOViding records pO SUSLIGISGis1 Pe IE 
@escrepancies and corrective actions, for the 
preceeding ten flights Of the alrcract to 


pumkors/air crews. 


(®) Nalvdating the NORS/NFE status listing 
eumcmdawiy basis, (Ret. 1, p. 3-8 to 3-9] 


In the evaluation of these functions, it is important 
LO remember that obiwectives developed fOr *he 
Maintenance/Material Control Officer necessarily must be 
Gomecordant with those objectives developed for the 
Maintenance Officer, the squadron, and the Navy. An 
aMalysis of these functions, consequently, reveals the 
primary Objectives of the Waintenance/Material Ccntrol 


Grercer to be the following: 
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(1) Provide optimum communications flow. 


(2) Obtain complete and accurate documentation. 


These objectives satisfy all the criteria of developing 
objectives as presented previously in the model with the 
possible exception of relative terms and specific conditions 
to accomplish the objectives. However, once measures are 
defined and experience gained with them, standards can be 
determined and used to explicitly state what requirements 


must be achieved to accomplish the objectives. 


1, Objective i: Obtain Optimum Communications Flow 
Go) order Oo PrOovice a centralized point to 
coordinate the maintenance efforts of the Maintenance 


Departement, the Maintenance/Material Control Orficer must 
foentsh vehicles to transmit pertinent information to the 
levels where they may be acted upon. These vehicles are tne 
inputs to this objective and may include such diverse items 
aS maintenance plans, maintenance instructions, meetings, 
Seandard procedures, work and job priorities, work requests, 
material requisitions, and reports. 

Although not available in the MDCS reports, amounts 
Or mumbers of each of these inputs provide measures 
reflecting how busy the Maintenance/Material Control Officer 
is in accomplishing this objective. How quickly and 
accurately these inputs transmit the required information to 
the proper locations is represented by the output measures. 

It must be realized that while the flow Of 
communications can impact upon performance outputs, there 
are many other variables which can affect them as well. 1Ge 
Meomedifficult, if not impossible, to isolate ail these 
variables to determine the sole impact of the communications 
inputs on performance outputs. Consequently, caution must 


be observed when applying output measures in order to 
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accent for other variables. in sadditvoen to the use of 
input measures as substitutes for output measures, the 
following output measures may reflect the impetus of the 


GOm@#unication flow. 


(a) When Discovered Codes (MDR-S-7) - This 
measure indicates when failures of components were 
discovered. An excessive number of failures 
discovered before flights by the air crew may 
indicate a problem in communications flow as well 
as non-adherance to proper maintenance procedures. 
Conversely, an exceedingly small number of 
failures discovered during inspections may 
indicate inadequate inspection procedures. 

(bd) Not Operationally Ready Time, 
Maintenance (ASD-3) - This measure represents the 
emGimtnOL t2me anh aitcraft iS not operationally 
ready due to maintenance (NORM). It may be 
further broken down into time not operationally 
ready fOr scheduled maintenance® (NORMS) and 
unscheduled maintenance (NORMU). An excessive 
amount of NORMS time may indicated improper 
planning and scheduling while an excessive amount 
of NORMU time may indicate a problem in scheduling 
and assignment of priorities as well as improper 
Maintenance procedures. 

(c) Reduced Material Condi t2 on Time, 
Maintenance (ASD-3) - This measure indicates the 
amount of time an aircraft is in reduced material 
condition due to maintenance (RMCM). The aircraft 
may be flyable, but cannot perform all of its 
assigned missions. Like the previous measure, 
RMCM time can be broken down into reduced material 
condition due to scheduled maintenance (RMCMS) as 
well as unscheduled maintenance (RMCMU). The 


information this measure provides is similiar to 
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the information provided by the preceding NORM 
measure. 

(d) Awaiting Maintenance Time Due to Backlog 
(ASD-4) - This measure provides some indication of 
workload requirements which are in excess of work 
Gemeer Capability. An excessive amount of time 


may indicate improper scheduling and assignment of 


Priorities. 

(e) (Technical Directive Compliance 
(MDR-4) - This measure provides the number of 
Peecainwcal Directive Compliance (TDC) actions 
completed during the previous month. when 


compared with the total number of TDCs issued, 
this measure indicates the extent planning and 
scheduling endeavors were accomplished. 

(£) Jobs Completed (MDR-2) - This measure 
provides the number of Job Control Numbers (JCNs) 
completed during the previous) month. When 
compared to the number of JCNs issued, this 
measure provides an indication of the productive 
effort achieved through scheduling and assignment 
Sep rTOr. (Les. 5 

(g) Cannibalization Actions (MDR-S-7) - This 
measure provides the number of items processed for 
Cannibalization actions and indicates the extent 
or compliance achieved with respect to published 


control procedures. 


2. Gbaeetive 2: CDEain complete Ydnd  hecurat 





— me ee ee ee ee ee See ee 


The Maintenance/Material Control Officer is assigned 
the function of ensuring the submission of data requiraments 
Mwolving aircraft statistical data, aircraft logbooks and 
Other data applicable to the maintenance effort. Inputs to 


this objective are the establishment of procedures while 
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outputs are reflected in logbook entries, timely and 
accurate submission of required reports, as well as accurate 
submission of MDCS source documents. 

Numbers of discrepancies in logbook entries, 
although not available in MDCS reports, may be discovered in 
administrative inspections and provide a measure for 
accomplishment of this objective. Discrepancies in required 
reports discovered at any level inside, as well as outside 
the command also provide a measure for this objective. 
However, only discrepancies in MDCS source documents can be 
obtained from MDCS reports. Measures reflecting 
documentation available from MDCS reports include the 
following: 


(a) Ban-Hour Recount ing bar Ones 
(MHA-E1) - This measure provides the number of 
errors in man-hour accounting source documents to 
indicate the level of accuracy acheived in 
man-hour accounting documentation. 

(b) Maintenance Data Re porting Errors 
(MDR-1) - This measure provides the number and 
type of errors in maintenance data reporting 
source documents. 

(ee ALE Cratt Statistical Data Errors 
(ASD-E1) - This measure provides the number and 
Mepeecf GErOrS in the aircraft statistical data 


source documents. 


(em MEASUREMENTS AND STANDARDS 


The values obtained from the measures just developed 
represent the measurementS to be used to appraise the 
achievement of objectives. During the development Of one 


measures, particular attention was paid to select measures 


» 
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which are available monthly. With the exception of those 
measures reflecting documentation which are available daily, 
all the measures developed are available from monthly MDCS 
Berorts. Consequently, it is believed values obtained from 
these measures will adeguately achieve the timeliness 
criterion of measurements as presented in the model. 

Furthermore, since most of the measurements can be 
readily cbtained from existing machine reports without 
excessive analysis or revision of computer programs, the 
cost-benefit relationship of the compensative prerequisite 
is satisfied. 

Since the existing formats of MDCS reports generally 
break down the data elements to reflect specific entities 
Smen aS wWOrk centers, work unit codes, aircraft bureau 
Mhumbers, etc..., prudent selection of measurements will 
permit the scope of evaluation to be refined as desired, 
thus achieving the integrativeness criterion of the model. 
Moreover, it may provide for the evaluation of objectives of 
subordinate managers. 

The most obvious problem encountered in the development 
of performance measures for organizational level maintenance 
Managers is the definite lack of relative statistics with 
which measurements can be compared co assess the 
accomplishment of objectives. Before &@ manager can improve 
his performance, he must have some standard of performance 
with which he can compare and relate to logically adjust the 
tools utilized in the management process. These standards 
can be developed from measurements obtained from previous 
experience and/or from aggregate measurements obtained at 


fleet-wide levels for similiar type/model/series aircraft. 
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VI. CONCLUSIONS 


The development of real objectives is a fundamental 
prerequisite BONG organizational maintenance management 
planning and control. Specific objectives derived from a 
Systemmatic and logical method of analysis of assigned 
functions provide a goal-oriented approach to accomplishing 
Managerial tasks. AS a result, managers as well as 
Subordinates know what is expected and are motivated to 
Maximize their performance to achieve those objectives in 
the most efficient manner possible. Consequently, better 
use of time and material may be realized as well as the 
additional benefits of higher morale in the working 
environment. 

To evaluate the achievement of objectives, measures aust 
be selected which are Sensitive to output levels and which 
reflect input resources maintenance managers have the 
authority to influence. Quantifiable results obtained from 
these measures then provide a result-oriented approach for 
which accomplishment of objectives are assessed. 

The development of performance measures LOE the 
organizational level Maintenance Officer and 
Maintenance/Material Control Officer from existing MDCS 
reports is a demanding task. The abundance of data 
available from these reports and the inability to isolate 
Seecitic variables reflecting only their input resources 
fomds to further complicate the situation. However, the 
pocential benefits to be derived from even defining 
approximate measures developed from systemmatic and logical 
methods of analysis and the subsequent determination of 
realistic measurements are numerous. 

Peet sor all, quantifiable performance measurements 


permit comparisons with developed standards. This allows 
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Maintenance managers to identify problem areas early and to 
take quick corrective actions which may result in potential 
Savings of expenditures in labor and material resources. 

Also, performance measurements can be used to describe 
Situations and assist in explaining relationships observed. 
As a result, trends can be identified and progress toward 
desired goals can be planned. Furthermore, performance ata 
future time or Situation can be creditably forecasted based 
upon actual experiences with quantifiable data. 

Perhaps the most valuable benefit to be derived from the 
development of useable performance measures is the 
capability it provides to evaluate the extent maintenance 
Managers efficiently and effectively perform their assigned 
functions. This not only permits the manager t9 exercise 
self-discipline and control to reach desired objectives, but 
also provides a means for superiors to objectively appraise 
their performance. 

The development of performance measures ZO 
Organizational maintenance managers offers many potential 
advantages. However, before successful implementation can 
be effected, all personnel involved must subscribe to the 
measures developed. With proper support at both the command 
level and the working level, greater productivity and more 
efficient management of resources can be realized while 


Simultaneously cr2ating better managers. 
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VII. RECOMMENDATIONS 


Due to time constraints, this study was conducted using 
only theoretical analyses. To determine the extent of 
validity achieved for the measures developed, empirical 
research should be conducted using statistical correlation 
techniques. Further research in this area may help to 
isolate some of the variables identified in the data 
elements of developed measures. 

The measures developed in this study are by no means 
complete. Each command has its own set of established goals 
ame priorities. The measures presented in this study are 
intended for general application, while the development of 
Supplemental objectives and measures remains a command 
perogative and responsibility. Furthermore, the development 
of objectives and me2asures for other organizational level 


Maintenance managers in this study was waived due to time 


constraints for analysis. This is not to suggest they are 
moe important, for they are. Following the framework 
presented in the. textemoreeenis study should provide 


sufficient guidance for the development of objectives and 
appropriate measures for any level manager. 

Finally, the analysis of the MDCS reports have revealed 
an obvious lack of availability of fleet-wide measurements 
for specific type/model/series aircraft. Research in this 
area to provide averages and standard deviations of selected 
measures needs to be investigated in order to permit 
evaluation of performance based on fleet-wide standards. 
Considering the potential benefits to be realized, further 
study in this area conducted now may be very cost effective 


in the near future. 
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APPENDIX A 


GLOSSARY OF ACRONYMS 


AIMD Aircraft Intermediate Maintenance Department 

ASD farcrart Statistical Data 

AWM Awaiting Maintenance 

ESD EGulpment Statistical Data 

FD Favoht Data 

GSE Ground Support Equipment 

IMRL Individual Material Readiness List 

JCN Job Control Number 

MDCS Maintenance Data Collection Subsysten 

MDR Maintenance Data Reporting 

MHA Ban-—HoOuL Accounting 

act Maintenance Instruction Manual 

MR Material Reporting 

MRC Maintenance Requirement Card 

NAMP Naval Aviation Maintenance Proqram 

NARF Naval Alc rework Faczlity 

WEE Not Fully Equipped 

NOR Not Operationally Ready 

NORM Not Operationally Ready, Maintenance 

NORMU Not Operationally Ready, Unscheduled 
Maintenance 

NORMS Not Operationally Ready, Scheduled Maintenance 

NORS Not Operationally Ready, Supply 

RMC Reduced Material Condition 

RNCH Reduced Material Condition, Maintenance 

RMCMS Reduced Material Condition, Scheduled 
Maintenance 
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RMCMU 


Sar 

TDC 

Wee's D 
Tel 
VIDS/MAF 


ea 


Reduced Material Condition, Unscheduled 
Maintenance 

Support Action Forn 

Technical Directive Compliance 

Training Device Statistical Data 

Technical Information Maintenance Instruction 
Visual Information Display System/Maintenance 
ACELON FOrn 


Navy Maintenance and Material Management System 
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